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ARRANGEMENT FOR CORRECTING THE

FAN-OUT EFFECT ON WEB-FED PRINTING
PRESSES

FIELD OF THE INVENTION

The present mvention 1s directed to an arrangement for
correcting the fan-out effect on web-fed printing presses. A
variable number of control elements act on a web printed in
multiple printing units. These control elements control web

width.

DESCRIPTION OF THE PRIOR ART

From German Utility Model DE 295 01 373 Ul, a prior

art apparatus of this general type 1s known in which two
image control rollers are disposed between the second and
third double printing mechanism of a rotary printing press
which has four double printing mechanisms.

These 1mage control rollers are supported freely rotatably
on pivotable levers. Downstream of the fourth double print-
ing mechanism there 1s situated a reading head for scanning
register marks, and which 1s 1n communication with a
control device. This control device, on the basis of a
set-point and actual-value comparison device, furnishes
signals which are 1mposed on an actuating device for
positioning the 1image control rollers.

A disadvantage of this prior art apparatus 1s that with a
paper web of great width traveling through a web-fed rotary
printing press as described above, registration errors from
the fan-out effect are unavoidable.

U.S. Pat. No. 5,383,393 describing an apparatus for
compensating for the fan-out effect of a paper web. In 1t,
rollers offset from one another are disposed on both sides of

the web.

SUMMARY OF THE INVENTION

The object of the present invention 1s to create an arrange-
ment for correcting the fan-out effect of a web printed 1n a
wet offset web-fed rotary printing presses.

This object 1s attained according to the invention by
providing a plurality of spaced apart control elements which
act on the web. These control elements are situated on both
sides of the web across the width of the web. The control
clements on one side of the web are offset laterally, or 1n the
direction of the web width, with respect to the control
clement on the opposing side of the web. The number of
control elements acting on the web varies as a function of the
moisture content of the web.

The advantages attainable by the present invention are, in
particular, that the fan-out effect can be corrected even in
paper webs of relatively great width, of the kind mnvolved in
printing telephone books, for instance, where there are
printing units with double printing mechanisms of the
so-called “figure eight tower construction”. The double
printing mechanisms may also be disposed 1n line with one
another 1n a vertical orientation.

It 1s also possible to use printing units with one printing,
mechanism and with various printing cylinders. That 1s, one
printing unit can comprise two printing mechanisms
arranged blanket to blanket, or can comprise one printing
mechanism with a counter pressure cylinder.

Each control assembly disposed between spaced ones of
the printing units 1s adapted to the speciiic moisture content
found there for the moving paper web. Furthermore, even 1n
one-sided register deviations of the web, only those control
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clements and counterpart control elements that are needed
for correcting the width registration 1n the effected portion of
the web can be positioned individually, or in groups to
contact the paper web.

BRIEF DESCRIPITION OF THE DRAWINGS

One preferred embodiment of the present invention 1s
shown 1n the drawings and will be described 1n further detail
below.

Shown are:

FIG. 1, a schematic illustration of the printing units, with
control assemblies disposed 1n front of each of them that are
part of a “fan-out compensating device, in a position of
repose seen from the front, but without side frames taken

that sections II—II, III—III and IV—IV 1n FIGS. 24
respectively;

FIG. 2, a schematic view of the arrangement of control
clements 1n front of a second printing unit of FIG. 1, 1in a
plan view;

FIG. 3, a schematic view of the arrangement of control
clements 1n front of a third printing unit of FIG. 1, 1n a plan
view; and

FIG. 4, a schematic view of the arrangement of control

clements 1n front of a fourth printing unit of FIG. 1, 1n a plan
VIEW.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

A web-fed rotary printing press, for instance comprises a
figure eight tower with four printing units 1; 2; 3; 4, disposed
one above the other 1n a bridge type of construction; as seen
in FIG. 1. Each of the four printing units 1-4 has two rubber
blanket cylinders 7; 8 pressing against a paper web 6. Each
rubber blanket cylinder 7; 8 1s assigned a plate cylinder 9;
10. The plate cylinders 9; 10 cooperate with ink and damp-
ing fluid delivery devices, not speciiically shown. The
direction of travel or production of the web 6 leads from the
printing unit 1 1n the direction of the printing unit 4.

On each side 12; 13 of the two sides of the web 6, and 1n
the production direction, a control assembly II; III; IV with
a number n of control elements and a number m of coun-
terpart control elements, spaced apart from one another, are
provided in front of each printing unit 2; 3; 4. No control
assembly 1s situated 1n front of the first printing unit 1.

In detail, as seen most clearly 1n each of FIGS. 2, 3 and
4 the arrangement can be described as follows. A control
assembly II located in front of the printing unit 2 has a
number n2 of control elements, for instance a single control
element 14, on a first side 12 of the web 6. On the second
side 13 of the web, there 1s a number m2 of counterpart
control elements, for instance two such counterpart control
clements 16; 17. The two counterpart control elements 16;
17 are spaced apart from each other, for instance, by a
spacing distance a2 (where distance a2 equals half the width
of the web 6 and are spaced apart from a side edge 18; 19
of the web by the spacing distance a2/2. The control element
14 1s offset by a spacing a2/2 from the two counterpart
control elements 16; 17, or 1in other words 1s disposed 1n the
middle of the web 6 between the two counterpart control
clements 16; 17, all as seen most clearly 1n FIG. 2.

The spacing distance a2, a3, a4 are each spacings from the
middle or from center to center of each of the control
elements.

A control assembly III located 1n front of the printing unit
3 1s shown most clearly m FIG. 3 and has a number n3 of
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control elements, for instance six such control elements
21-26, on the first side 12 of the web 6. On the second side
13 of the web 6, a number m3 of counterpart control
clements, such as five counterpart control elements 29-33,
are disposed. The counterpart control elements 29-33 are
spaced apart from one another, for instance each by the
spacing ad wherein ad =%sth of the width of the web 6. The
control elements 21-26 are also spaced apart from one
another by the spacing a3 and are offset from the counterpart
control elements 29-33 by a respective spacing a3d/2. There
1s thus a spacing of a3/2, as shown 1n FIG. 3 between each
side edge 18 or 19 of the web 6 and the outer control element
21; 26 relative to 1t.

A control assembly IV 1s located in front of the printing
unit 4, as seen 1n FIG. 4, and has a number n4 of control
elements, for instance seven such control elements 35-41,
on the first side 12 of the web 6. These control elements have
a spacing a4 from one another wherein a4=one-cighth of the
width of the web 6. The same spacing a4 also exists between
the outer control elements 35 and 41 and the side edge 18;
19 of the web 6. A number m4 of counterpart control
clements, such as eight counterpart control elements 43—50,
1s disposed on the second side 13 of the web 6. The
counterpart control elements 43—50 likewise are spaced
apart from one another by a spacing distance a4. The
counterpart control elements 43—50 are offset by a spacing
distance a4/2 from the control elements 35—41. The outer
counterpart control elements 43 and 50 are spaced apart by
the same distance a4/2 from the side edges 18; 19 of the web
6 all as seen m FIG. 4.

All the control elements and counterpart control elements
in the respective control assemblies II-IV can each be
embodied as control rollers and counter control rollers that
are freely rotatable on respective spindles 52; 53, as depicted
in FIG. 1 1 association with control assembly III. The
control rollers and counter control rollers are covered with
ink-repellent material. For instance, the spindle 52 receives
the control rollers 21-26, and the spindle 53 receives the
counter conftrol rollers 29-33. Both spindles 352; 53 are
adjustable from a position of repose, shown in FIGS. 1 and
3, into a work position which 1s shown in dashed lines (for
control assembly III in FIG. 1). In the work position, the
control rollers 21-26 and the counter control rollers 29-33
act on the web 6 from both sides, so that at each point where
they act, a point of crosswise shrinkage or transverse web
contraction 1s created.

The adjustment of the spindles 52; 53 may be done
synchronously, for instance by use of two scissorslike
adjusting devices 54, which each comprise two double-
armed levers pivotably connected to one another, and whose
respective pivot axis 56 1s supported in a side frame 57 and
58 of the press assembly. One pair of support arms of the
work levers receives the ends of each of the spindles 52; 53,
while the other pair of drive arms of the pair of work levers
1s connected to a respective drive mechanism. The drive
mechanism may, for instance, comprise a pneumatic work
cylinder 57. One such adjusting device 54 can be provided
for each of the control assemblies II; III; IV on the side
frames 57; 58. An actuation of the work cylinders 59 for
cach control assembly II; III; IV thus takes place synchro-
nously.

With each pass of the web 6 through a printing unit 1-4,
the moisture content or the moisture penetration of the web
6 1ncreases, as 1s well known. As the varying number n2-n4
or m2-m4 of control elements and counterpart control ele-
ments of each control assembly II; III; IV implies, the size
of the spacing or the spacing distance a2-a4 of the control
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clements or counterpart control elements 1s 1nversely pro-
portional to the magnitude of the moisture content of the
moving web 6. This means that the more moisture which 1s
present 1n the web 6, the smaller 1s the spacing distance of
the control elements and counterpart control elements from
one another. At the same time, the number n2-n4 or m2-m4
of control elements and counterpart control elements varies
in proportion to the moisture content of the web.

It 1s thus possible to make a differentiated correction of
the fan-out effect in accordance with the moisture content of

the web 6 1n front of each printing unit 2; 3; 4.

The penetration depth of the control or counter control
rollers into the web 6, and thus the magnitude of the
crosswise shrinkage i1s adjustable.

A high number of rollers and counter control rollers
assures an appropriate-quality printed 1mage, even for a
panorama lmage.

It 1s also advantageous that the crosswise shrinkage points
made by the control and counter control rollers are not
superimposed on one another, but 1nstead are disposed side
by side, because of the various ditferent spacings a2-a4 of
the control and counter control rollers. However, this 1s not
true for the print-free gaps between the individual printing
plates.

It 1s also possible to dimension the spacing of the control
rollers and the counter control rollers using different ratio
from what has been described above. In particular, the
spacing of the control rollers and counter control rollers a2;
a3d; a4 of the control assemblies II, III, IV can be further
reduced 1n the region of the side edge 18; 19 of the web 6.
However, care must be taken that one control element, such
as control element 22, 1s always disposed in the middle
between two opposing counterpart control elements, such as
29 and 30, or conversely that one counterpart control
clement, such as 29, 1s always disposed in the middle
between two opposing control elements, such as 21 and 22,
as seen 1n FIG. 3.

During the operating state of the printing press it 1s
assured that over the width of the web 6, action 1s exerted 1n
an alternating configuration from both sides 12; 13 of web
6 by the control elements and the counterpart control ele-

ments. The web 6 then travels, as 1t 1s deformed sinusoidally
over its width, as seen 1n cross section.

In another embodiment embodiment of the invention, 1t 1s
provided that the control elements and the counterpart
control elements, particularly of the control assemblies III
and IV, can be adjusted from a position of repose to a work
position individually or in groups. This 1s necessary espe-
cially whenever one-sided register deviations occur. In that
case, individual or group drive mechanisms for the control
and counter control rollers must be provided and which can
be actuated individually from the machine control panel. It
1s furthermore also possible to regulate individual drive
mechanisms, disposed 1n the control assemblies II-1V, by
means of a regulating device. This regulating device 1s in
communication with a plurality of scanner heads for scan-
ning register marks, and furnishes signals, on the basis of a
set-point and actual-value comparison, by which the afore-
mentioned drive mechanisms are actuated.

In a further preferred embodiment of the present
invention, compressed air nozzles can be used as the control
clements and the counterpart control elements of the control
assmblies II-1V. These air nozzles are fixedly disposed, for
instance on spindles 52; 53 or on cross bars located between
the side frames 57; 58. These compressed air nozzles are
adjustable 1n terms of the force of the air pressure, so that
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mechanical positioning, of the kind required for the control
rollers and the counter control rollers, 1s dispensed with.

If a web-fed rotary printing press with four printing units
disposed one above the other in a figure eight tower is
embodied as an H-type construction, then one control
assembly 1s disposed between the second and third printing
units. The control assembly can selectively correspond to
one of the versions of the control assemblies II-1V, option-
ally with an individual drive.

The positioning and depositioning of the control elements
21-26; 16,17, 4350, that 1s, the variation of their respective
active number and the variation 1n spacing to one another,
can also be done automatically via an electrical control unit
as a function of the applicable moisture content of the paper

web 6.

While a preferred embodiment of an arrangement for
correcting the fan-out effect on a web 1n a web-fed printing
press 1n accordance with the present invention has been set
forth fully and completely hereinabove, it will be apparent
to one of skill in the art that a number of changes 1, for
example, the number of printing units used in the press, the
width of the paper web, and the like could be made without
departing from the true spirit and scope of the present
invention which 1s accordingly to be limited only by the
following claims.

What 1s claimed 1s:

1. A method for compensating for fanning out of a paper
web 1n a web-fed printing press comprising:

providing a plurality of printing units positioned along a
path of web travel in the printing press;

directing a paper web through said plurality of printing
units;

increasing the moisture content of said paper web during,
travel of said paper web through said plurality of
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printing units as a result of a dampening process 1 each
of said plurality of printing units;
providing a control assembly before an entrance to
selected ones of said plurality of printing units;
providing a number of transversely spaced control ele-
ments and counter conftrol elements in each of said
control assemblies;

positioning said control elements for contact with a first
side of said paper web and positioning said counter
control elements for contact with a second side of said
paper web and acting 1 gaps between said control
celements; and

increasing said number of said control elements and said
counter control elements acting on said paper web as
the moisture content of said paper web increases.

2. The method of claim 1 further including spacing said
control elements and said counter control elements at a
spacing distance 1n each said control assembly and decreas-
ing said spacing distance from one printing unit to another
printing unit in said plurality of printing units as the moisture
content of the paper web 1ncreases.

3. The method of claim 1 further including supporting
cach said control element and said counter control element
for movement into and out of contact with the paper web,
and moving said control elements and said counter control
clements selectively individual and 1n groups into contact
with the paper web.

4. The method of claim 1 further including providing said
control elements and said counter control elements as com-
pressed air nozzles.

5. The method of claim 1 further including providing said
control elements and said counter control elements as freely
rotatable rollers.
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